We had previously shown [1], using machine-learning techniques, that the HSC lifespan can be predicted with high accuracy using only the first 4 values of the repopulation kinetic. We showed that the predictor of the lifespan T can be expressed through HSC-intrinsic parameters in the form:
(1)
The parameters b, a, and α, with b > a and α > 1, represent the HSC-specific growth and decline rates, and the degree of slowing down, respectively.
The estimatorT is unbiased. In the standard notion E[X] for the expectation, or average, of a random variable X, we found that E[T − T ] ≈ 0.0552. The value 0.0552 is not significantly different from 0 (p-value: 0.84), which implies the claim.
We asked if the estimator is also efficient. Efficiency means that all, or most, information available from the repopulation kinetics of HSC clones is actually used in the prediction of the time-to-failure of an HSC. We used the Cramer-Rao inequality [2] , the estimatorT would be "efficient", indicating that information is optimally used.
We calculated the Fischer information I[T ] using the estimated probability density function G T (u) of lifespans:
with 
